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RELEASE MECHANISM IN MISSILE 

The present invention relates to a release tnenhanisro between a projectile ll^!*!^^ 
mo to r marnissile, where the projectile releases fton, the rocket motor duxtng the fltght 
thereof when the rocket motor is burned out and retardation occurs. 

The release mechanism according to the invention is developed for use in missiles, and 

It assembled. This means that the part having control 

motorproper is assembled to the penetrator at me moment before *e rn^te « 

Uunche^mmelauncber.Thepenetrator.wmc^ 

havmgsubstauualrnass^^ 

Norwegian patent application no. 19992739. 

Durmglauncmngpreparationsmepenetm^ 
Sltrolm^ 

fiTpart immediately before the rocket motor is ignited. It ,s common pracl^^e 
fin part jmmeoi^y penetrator during the flight thereof as soon as the 

rocket motor is separated from the penetrator ounng ^mcctemsm for this 

.ocketmotorisburned out andhas lost 

separation between the penetrator, and more generally the projectile, and the ro 

motor me pre^^ \ M c*W 

u • ,™H«n a release mechanism of the introductory described kind is 
According to AemvOTb °^ ^^ t ^^™ tm0torinthe front end thereof 

circumferential groove in which the at least one lockmgmeansts lying 
forward closure and boss axially together. 
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As a practical and convenient embodiment of the invention, the locking means is in 
form of a ball. However, one acknowledges that the locking means may appear in form 
of a rod, a chip, a hig, a button or the like. 

s In one embodiment the locking means retainer can be a retaining ring having continuous 
internal retainer race. Optionally, the retaining ring can have a number of axially 
projecting locking means retainers, such like ball retainers. Preferably, the central boss 
is hollow cylindrical. In order to facilitate the manufacture and assembly of the forward 
closure of the rocket motor, the forward closure may advantageously be assembled of 
^ 10 several components. 

0 It is to be understood that the release mechanism is activated as soon as the rocket 
motor is burnt out and retardation of the missile occurs. This retardation activates the 
ball retainer ring, which, due to the inertia thereof, moves forward against the spring 

15 means and depresses the spring means. By the relative forward motion of the ball 
retainer ring in respect of the boss on the projectile and the balls, the balls are released 
radially outwards such that the balls can pass out ofthe recesses or the groove. Thus the 

1 locking between the forward closure and the boss ceases, and the penetrator. or the 
^ projectile, separates from the rocket motor. 

Other and further objects, features and advantages will appear from the following 
description of one for the time being preferred embodiment ofthe invention, which* 
given for the purpose of description, without thereby being limiting, and given in 
context with the appended drawings where: _ 
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Fig.lshowsschematicaUyarooketacceleratedpenetiator, 

Fig.2 shows the front end of a penetmorm me storing position thereof u^d^ 

fin part and a rocket motor, 

Fig.3 shows the rear end of a translated penetrator after the penetrator has been 
interlocked to a control fin part and a rocket motor, . 
Fig.4 shows schematically and m exploded view me rocket accelerated pen^^ 
Fig.5 shows one embodiment ofthe locking means retainer. 
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The description is related to a missile in form of a penetrator and a rocket motor, but the 
invention is not limited to a penetrator only. Any projectile, with or without warhead, 
can together with a rocket motor use the release mechanism according to the invention. 

We firstly refer to fig.1 that illustrates a missile in flight The missile comprises a 
penetrator 1, a control fin part 5 and a rocket motor 10 as main components. The 
penetrator 1 is an arrow like body having substantial mass, preferably of tungsten or 
depleted uranium. Apenetrator is a projectile omit warhead and do achieve its 
destructive effect owing to the kinetic energy thereof. 

Fig 2 shows the forward pointed end of the penetrator 1 in the way it is lying in standby 
position in the control fin part 5 and within a translation tube 12 centrally located in the 
rocket motor 1 0 during storage until launching, or ready for launching from a launching 
pipe or launcher (not shown). Fig.2 is. however, aprelinrinary and incomplete drawmg 
, 5 in respect of the components that arc included in the release mechanism according to the 
[ invention and the finite embodiment is described in context with fig.3 and 4 below. 

1 The penetrator lis held axi^ 

J (not shown) having a cap mat can be opened or burst away. 

The reference number 8 refers to one of four control fins that are located 
cimumferentially about a centre and having equal pitch or angular distance from each 
other. The number of fins 8 can vary according to desire. The rocket motor 10* as 
mentioned, releasable fixed teto ^fc^5.TI.— 
5 doe* separate from me control 

charge within the rocket motor 10 is burned out and retardation occur. 

Thepropulsiontneana for ^^^^^^ A ^^^ 

■ applications. 19995142. Themechanism for translation ^then^ecm^ 
^sequentlc^ 

Norwegian patent application no. 19995141. 

Pi, 3 *ows *e rcr end rf*. v-M> 1 wh« to pmetntfor ta j-*""" «* 
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after this translati n.H w this happen is described in closer detail in Norwegian patent 
application no. 19992739. 

The font end of the rocket motor 10 is basically mounted to the control fin part 5 by 
s means of the release mechanism according to the invention. The connection between the 
control fin part 5 and the front end of the rocket motor 10 occurs via a boss 4 in form of 
a tubular and rearwards directed extension of the rear and central end of the control fin 
part 5. The boss 4 does either have a number of recesses 14 (as clearly shown in fig.4) 
or a circumferential groove (not shown), which receive a number of balls 3. The 
io recesses 14, or the groove, are adapted to the configuration and dimension of the balls 3. 

The front end of the rocket motor 10 form a forward closure that includes a forward 
polar boss 7, to which the outer shell of the rocket motor 10 is fixed, and a forward 
motor closure T. The forward motor closure T is threaded into the polar boss 7 via a 
81 I5 thread connection 17 and a seal 18. b form of an O-ring, is located between the boss 7 

H ^ the motor closure 7\ The motor closure T has an internal forward extending 

U tubular part 7- that is an integrated part of the motor closure T . The motor closure T 

% does also have a rearward extending and conical configured pipe piece V" that supports 

H and fixates the translation tube 12. 

\ 8 20 The motor closure 7' surrounds the boss 4 of the control fin part 5 and the balls 3. A 

ball retainer ring 2 is received in the motor closure 7 ' and is initially located such that 
the retainer ring 2 encloses the balls 3 and keeps the balls 3 radially and axially in place 
in their respective recesses 14. The balls 3 thus act as the locking connection between 
25 the control fin part 5 and the rocket motor 1 0. The ball retainer ring 2 « axially shdeable 
and is biased by a spring means 6 in a direction opposite to the direction of movement 
for the missile. The spring means 6 can be one or more coil springs, Belleville springs 
orperseanyldndofsprmgrneansabletoperformt^ 

end the spring means 6 abut against an end cap 13, which is fixedly threaded to the 
* Iter cl! Jr. The material of the tubular part 7" is of a certain ™£ 
■ amount of the thickness of the tubular part 7" and the depth of the recesses 14 must be 
less than the radius of fee ball 3. 

Fig.4 shows the missile with the parts apart. After that the release mechanismhas 
35 performed the mission thereof, it is the penetrator 1 and the control fin part 5 thai 
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continue the fUght while the remaining parts are falling oft £ " 

shows an ogive that serves as a flow element in the transition between the control fins 8 
and the fiont end of the rocket motor 10. The ogive 1 1 also restrict relative rotatton 
between the penetrator 1 and the rocket motor 10. After the rocket motor 10 is burnt 
s out, the ogive has carried out its mission and does release from the control Ifin part 5 
together with the rocket motor 1 0, the polar boss 7, the motor closure 7 the spring or 

spLgs6,theballr^ 

the penetrator 1 within the rocket motor 10. 

,„ As mentioned mtmductodly doe, the release mectamm com. Wcfcrce -so™, - *= 
„eket motor 10 isbutm ont andretanianon of themiasileoeeum. Ttaretiodebon 
activates .he ball retainer ting 2, whieh. due «. the inertia .hereof, move. tforwt|rf 
ag ^ the sr^S. 6 "° compress* the 

„ ^3arer«leased.u^y.u.w^.^^ 

WhentiKb^anylongerareaaM,.*^^^ 
a»dhri»re S peotofmebos 8 4andthobos S 4^ttoapash*eba!U3outofthe 

^.^m.locWnabet-eenmemo^o.oaurer art 

^etmotot .Odo^fromthepenehator 1 «^f^J^^ 

balls 3 that contribute to additional fbrce m ontvrarfs radial dnootton. 

^fi^iati^baureuanernng^ta"^^'^^^ 
IL-nsbaaretamerraoamtos^ew^as^^momab^be^mg. 

" FW shows an alternative embodiment of aball reenter Hag V. Font ball 

I^Tin an «U abaction out torn an annuls 15. Tta onmbe, of ball Warners 16 
™ — B to need. As in the first embotoen,, u« boss 4 can Have an e*er^ 
XZ^tiW, adep<ed .othedimaKionoflbebdls 3. or .number of ^ 

, IT^tTto Jlension of tire balls 3 and correspond with me number of balls 3, as 

illustrated in fig-4. 

wiUhepossible to use ledting means ^ f ™^ m e^l inherently bias 
„ .uo be possible to provide a spnng underneath the loelong means 
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the locking means radially outwards and is released when the retainer for the locking 
means moves axially forward. 
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